Nucleotide regulation of a eukaryotic protein synthesis initiation complex;.
Formation of a ternary initiation complex containing Met-tRNAf, GTP and eukaryotic initiation factor 2, is the first step in sequential assembly of the initiation complex. The concentration of GTP required for half maximal formation of the ternary complex is 2.5 with 10(-6) M. GDP is a potent competitive inhibitor of ternary complex formation with Ki = 3.4 with 10(-7) M. The nucleotide binding site on eukaryotic initiation factor 2 demonstrates relative specificity for GDP with KD(GDP) = 3.0 with 10(-8) M; 100-fold higher concentrations of GTP than GDP are required for displacement of either [(3)H]GDP or [(3)h]gtp from the necleotide binding site. An ATP-dependent stimulation of ternary complex formation observed in partially purified initiation factor preparations is due to nucleoside diphosphate kinase (EC 2.7.4.6) which serves to remove inhibitory levels of GDP by phosphorylation with ATP. Since GTP is hydrolyzed to GDP during protein synthesis, this provides a mechanism by which the ATP:ADP ratio may regulate the rate of initiation of protein synthesis.